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Hideaki Ohba* & Hiromi Tagawa*: A note of Orostachys 
malacophyllus (Pallas) Fischer and its related taxa 
from northern Japan. Notes towards a 
monograph of the genus Orostachys 
(Crassulaceae) (2)** 
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Several taxa related to Orostachys malacophyllus or O. iwarenge have been 
described or recorded from northern Japan (Makino 1902, 1910, Ohwi 1954). 
Makino (1902) described an Orostachys under the genus Cotyledon as C. malaco- 
phylla var. boehmeri. Makino took notice of its conspicuous caespitose nature 
in giving the Japanese name. Makino (1910) described another Orostachys as 
Cotyledon aggregeata from Shobuda, near Sendai, and a cultivated stock at 
Botanical Gardens, Koishikawa. University of Tokyo, differing from O. malaco¬ 
phyllus by the smallness in all parts, the short stolons, and the aggregated 
habit. At the same time Makino recorded O. malacophyllus itself from Okushiri, 
Hokkaido and Tsushima Island, Kyushu. Hara (1935) transferred these two 
taxa described by Makino to the genus Orostachys, and treated as distinct 
species. 

Ohwi (1954) described Orostachys furusei from Rebun Island, Hokkaido in 
having conspicuously glaucous body, long stolons and smaller, obovate leaves 
attaining 1-2 cm long and 5-10 mm wide. Later Ohwi (1965) united all taxa 
described from northern Japan into a single species, Sedum iwarenge (Makino) 
Makino, and reduced these three taxa into the varieties. Ohwi has held an opinion 
that O. malacophyllus does not occur in Japan. 

Ohba (1981) considered O. boehmeri to be conspecific with O. iwarenge 
(Makino) Hara mainly in having glaucous nature, and O. aggregeatus as the 
synonym of O. malacophyllus (Pallas) Fischer. Hara (1985) treated O. aggre- 
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geatus tentatively as the synonym of O. malacophyllus, but thought 0. boehmeri 
as the variety of O. malacophyllus on the basis of his observation about the 
form of their winter rosettes. 

It is noticeable that some of these Orostachys described from northern Japan 
are glaucous as O. boehmeri or O. furusei, and others are not glaucous as O. 
aggregeatus. It is, however, uncertain whether both glaucous and stoloniferous 
or caespitose nature are stable or not. This note aims to elucidate the glaucous 
and stoloniferous or caespitose nature as well as the variation of floral features, 
and discuss about their taxonomic treatment. 

Material and methods The authors gathered Orostachys from several 
localities in northern Japan, and some of them were cultivated at Tokyo. 
Microstructures were observed with a Hitachi S-700 scanning electron micro¬ 
scope (SEM) at 5 kV, and photographed usuing Fuji FP3000B film. Samples 
taken from the middle portion of mature leaves were fixed in 80% ethyl alcohol. 
After dehydration and critical-point dried, they were mounted on stubs with 
alminium, and coated with gold-palladium in an Eiko IB5 sputter coater. Vouchers 
are deposited in TI. The shape and size of flowers and their parts were 
observed and dissected under a binocular microscope. Specimens deposited in A, 
BM, K, KYO, MAK, TNS, and TI were examined. 

Result and discussion Figs. 1 and 2 show the microstructures of leaf 
surface. It is interesting that all the taxa examined have stomata with a pair 
of guard cells on both surfaces of the leaves. It shows that structural differ¬ 
ences between glaucous and non glaucous forms are obscure. The epidermal 
cells on the lower side of the leaves are sinuolate (Fig. 1). The unevenness of 
the outer surface of the epidermal cells is conspicuous, but hardly different 
in degree among the species examined (Fig. 2). 0. iwarenge agrees with 

0. boehmeri and also O. aggregeatus in the shape of the epidermal cells. 

The stoloniferous nature does not correlate with glaucous nature. There¬ 
fore, all the four combinations in the presence or absence of stolons and 
glaucous nature are present in the northern Japanese Orostachys. In O. aggre¬ 
geatus it has known to occur both stoloniferous and stolonless individuals in 
the same localities of the Japan Sea side (e.g., Oga Peninsula) and the Pacific 
side (e.g., Hachinohe). O. aggregeatus is always not glaucous. Except the 
glaucous nature O. furusei resembles 0. aggregeatus in both floral and vege¬ 
tative features. Some individuals of O. furusei lack stolons. So that, 0. furusei 
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Fig. 1. Upper (a) and lower (b) surfaces of the leaves of Orostachys malacophyllus and O. boehmeri. 
1. 0. malacophyllus var. aggregeatus. 2. O. malacophyllus var. iwarenge. 3. O. boehmeri. 
Bar indicates 100 pm. 
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Fig. 2. Cross section of the leaves of Orostachys malacophyllus and 0. boehmeri, showing uneven¬ 
ness of the upper surface. 1. O. malacophyllus vac. aggregeatus. 2. O. malacophyllus var. 
iwarenge. 3. 0. boehmeri. Bar scale indicates 100 ^m. 


is thought as the stoloniferous and conspicuously glaucous representative of O. 
aggregeatus, the most of which are stolonless but not glaucous. All Orostachys 
except O. boehmeri have a tendency to become stoloniferous under cultivation, 
and then, are thought as potentially more or less stoloniferous. However, the 
caespitose nature appears a property of O. boehmeri, that is, O. boehmeri is 
always caespitose and also glaucous. Moreover, the rosettes of O. boehmeri 
are globose differing from those of others with suberect or ascending leaves. 
As pointed out by Hara (1985) O. boehmeri differs also from O. iwarenge 
particularly in the shape of rosette with suberect or ascending leaves as that 
of O. aggregeatus. 

Fig. 3 shows the petals with a stamen from some representative specimens 
of O. malacophyllus, O. boehmeri, O. aggregeatus and O. fursei. The shape 
and size are very variable, and difficult to be distinguished sharply from each 
other. 

O. malacophyllus is distributed in the region from Tien Shan, Mongol to Japan 
through N China, Amur and E Siberia and shows an extremely wide range of 
variation in both vegetative and floral characters. The specimens from E 
Siberia and N China (including Dauria, the type locality), have broadly oblong- 
obovate petals and the stamens always longer than the petals. These features 
are also found in the specimens collected from Fukuoka Prefecture and Tsu¬ 
shima Island, Kyushu, whiche well agree with the type of O. genkaiensis Ohwi. 

The Orostachys aggregeatus is slightly different from O. malacophyllus or 
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Fig. 3. Petals with a stamen of Orostachys malacophyllus and O. boehmeri. a. 0. boehmeri 
[Hokkaido, Mt. Oobira-san. Hara et al. s.n.]. b. 0. malacophyllus var. iuiarenge [Yamaguchi 
Pref. Ohba s. n.]. c. & d. 0. malacophyllus var. malacophyllus [c: USSR, E Siberia. TNS 
235171; d. Fukuoka Pref., Hichaskuda. Togashi s. n.]. e-h. 0. malacophyllus var. aggregeatus 
[e: Hokkaido, Okushiri. Moran 5563; f: Akita Pref., Oga. Muramatsu s.n.; g: Yamagata/ 
Miyagi Pref., Ooazuma. Ohba s.n.; h; Hokkaido, Rebun Is!., Momoiwa. Midorikawa s.n.]. i. 
O. malacophyllus subsp. lioutchenngoi [China, Inner Mongolia, Manzhouli. Liou 8336]. 
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O. genkaiensis in some floral features showing in Fig. 3. That is, the petals are 
not broadly oblong-obovate but linear, narrowly or moderately oblong, and the 
stamens are not prominently longer than the petals. O. aggregeatus is regarded 
as a local variety of O. malacophyllus with wide range of distribution. It is 
also noticeable that any stoloniferous or caespitose forms have not been recorded 
in 0. malacophyllus from the mainland of Asia and Kyushu. 0. boehmeri greatly 
differs from the others in having globose rosettes and always conspicuously 
caespitose nature, and is considered as a distinct species. 

O. iwarenge with glaucous stems, leaves, bracts and calyces, differs slightly 
from 0. malacophyllus in having narrowly oblong petals with round apex, oblong 
or rarely broadly oblong-lanceolate calyx-lobes, oblong secondary bracts, and 
anthers before dehiscence usually deep yellow, and is also regarded as a variety 
of O. malacophyllus. O. boehmeri and the Japanese varieties of 0. malacophyllus 
are distinguishable from each other as follows: 

la. The rosettes globose; plants always glaucous and conspicuously caespitose 

.. 0. boehmeri 

lb. The rosettes consisting of suberect or ascending leaves; plants not caespitose 

but often stoloniferous.... O. malacophyllus, 2 

2a. The rosulate leaves oblong or broadly oblong-oblanceolate ; stamens apparently 

longer than the petals; plants without stolons and non glaucous . 

. var. malacophyllus 

2b. The rosulate leaves broadly oblanceolate or obovate; stamens a little longer 
than the petals; plants with or without stolons and glaucous nature ....3 
3a. Plants always glaucous, hardly stoloniferous; anthers before dehiscence 

deep yellow; petals narrowly oblong with round apex _ var. iwarenge 

3b. Plants sometimes glaucous and stoloniferous; anthers before dehiscence deep 
purplish-red; petals linear to oblong with obtuse apex .. var. aggregeatus 
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